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The calculation of the electron density and
electron temperature distribution in our iono-
sphere (from 2150-600 km) requires a knowledge
of the various heating, cooling and energy flow
processes that occur. The energy transfer from
electrons to neutral gases and ions is one of the
dominant electron cooling processes in the iono-
sphere, and the role of vibrationally excited Na
in this is particularly significant.

Previous studies on electron energy transfer
rates (@) for vibrational excitation of Ny have
been conducted by Stubbe and Varnum [1], New-
ton et al. [2] and Pavlov [3]. Unfortunately all
these previous studies used cross sections which
have been superceded. We will thus initially re-
port on our recommended cross section matrix
for vibrational excitation in Ny. This matrix is
largely based on the compilation of Brunger and
Buckman [4], extended for 0—1 to lower energies
using the accurate calculation in Robertson et al.
[5], and the data set of Ohmori et al. [6].

Using this recommended set the present elec-
tron energy transfer rates, as a function of the
electron temperature T, for vibrational excita-
tion of No are calculated and the results com-
pared against those from the previous studies [1-
3]. An example of our data for the 0—1 excita-
tion process, shown as a ratio to the respective
results of Stubbe and Varnum, Newton et al. and
Pavlov, is illustrated in figure 1. It is shown that
the present @) differ significantly from those of
the earlier studies [1-3]. Indeed we highlight that
the current Maxwell-averaged rate for 0—1 (and
this also holds for 0—2,3,4,...10) is substantially
smaller than the results from Pavlov for Te <
3000K and substantially larger than the results
of Stubbe and Varnum and of Newton et al. for
T, > 3000K. Practically, this means that people
using the Pavlov rates will have overestimated
the effect on the ionosphere of direct excitation
of the Ny vibrational levels in the lower half of
the ionosphere.

The calculated rates were found to be very
sensitive to the low energy tail of the cross sec-
tions. They were also found to be sensitive to

the effects of the well-known low energy 2II, res-
onance in Ny. The effect of the high-energy “tail”
(i.e. E > 3.5 eV) of the cross sections and fur-
ther key results from the current study will be
presented.
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Fig. 1. @Q versus T, for 0—1 excitation
in Ny. The ratio of the present results to
those of the earlier studies [1-3] is plotted.

References

{1] P. Stubbe and W. S. Varnum, Planet. Space
Sci. 20, 1121 (1972).

[2] G. P. Newton, J. C. G. Walker and P. H. E.
Meijer, J. Geophys. Res 79, 3807 (1974).

[3] A. V. Pavlov, Ann. Geophysicae 16, 176
(1998).

(4] M. J. Brunger and S. J. Buckman, Phys.
Rep. 357, 215 (2002).

[5]-A. G. Robertson et al. Aust. J. Phys. 50,
441 (1997).

[6] Y. Ohmori et al. J. Phys. D: Appl. Phys. 21,
724 (1988).





